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With the commencement of this present volume a new ruling has unfortun- 
ately had to be made by the Editorial Committee with regard to author’s separates. 
In the past thirty separates have been furnished to authors free of charge but in 
future, owing to a severe cut in the Entomological Society’s grant from the Pro- 
vincial Government, this will no longer be possible. It is much to be regretted that 
this step has become necessary but it is absolutely essential that the publication 
costs of our journal be cut to the minimum if the journal is to exist at all. 

We feel sure that our contributors will understand the situation and bear 
with us in the matter. ‘Those desiring separates may obtain same at the lowest 
possible cost, by communicating their wishes either to the editor or to the pub- 
lishers direct. 





THE BLACKFLY, SIMULIUM VENUSTUM SAY, 
AND A PROTOZOON DISEASE OF DUCKS. 
BY C. R. TWINN 
Entomological Branch, Department of Agriculture, Ottawa, 
In 1915 Wickware (6) reported on an investigation at Ottawa, of a serious 


disease which had appeared among ducks. Examination of the blood of affected 
ducks showed the presence of a protozoon parasite which Wickware named 
Leucocytozoon anatis. O’Roke (4) (1930) reports that the disease is apparently 
not harmful to adult ducks, but is pathogenic to ducklings, the mortality being 


35 per cent in the cases studied. He also gave evidence to prove that the organism 
is transmitted to ducks, both wild and domestic, by the blackfly, Simulium 
venustum Say. No other insects were observed to bite the ducks. From a study 
cf the life history of Leucocytozoon anatis Wickware, he showed (4) (1931) that 
the gametocytes present in the red blood corpuscles of the affected birds are taken 
into the stomachs of the female blackflies, where the different stages in the sexual 
cycle of the parasite take place, probably “in as short a time as five days.” The 
crganisms are transmitted to healthy birds when bitten by infected flies and develop 
“in the lungs, liver, spleen and kidneys.” Death of the host “usually takes place 
on the twelfth day unless recovery occurs.” 

The species Simulium venustum Say is one of the most abundant and wide- 
spread species of blackflies in Canada and, moreover, it is a serious and trouble- 
some pest of man and animals including birds. Harris (2), in 1862, referring to 
it under the name of S. molestum, stated that “Travellers and new settlers, in 
some parts of New England and Canada, are very much molested by a small gnat 
called the black fly, swarms of which fill the air during June. Every bite they 
make draws blood, and is followed by the inflammation and swelling which last 
several days.” Hearle (3) in reporting on the blackflies of British Columbia, 
remarks that, “Few Canadian blackflies have a wider distribution or are as abund- 
ant as this species, which is almost always the main culprit when fishermen and 
campers are tormented by swarms of these pests.’”” My own observations in the- 
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Ottawa district, in Algonquin Park, and elsewhere, and a study of specimens in 
the National Collection, and those received from correspondents in various parts 
of Eastern Canada, support this statement. 

It is not surprising, therefore, to learn that the disease caused by Leucocy- 
tozoon anatis and transmitted by this insect is common in the Dominion. Dr. C. 
H. Weaver, Animal Pathologist, of the Poultry Division, Central Experimental 
Farm, Ottawa, informed me that the disease is prevalent during the fly season, 
particularly in northern districts and that there is a tremendous amount of it 
among domestic ducks. He expressed the opinion that the short crops of wild 
ducks complained of by hunters and sportsmen are probably caused by this disease, 
which apparently occurs in cycles. 

There appears to be no reference to this disease attacking geese, and I do 
not know whether or not this possibility has been investigated. In this connection 
the report by Walker (5) of the death of a flock of goslings at Fredericton, N. B., 
in the summer of 1926, apparently as a result of attacks by blackflies, is perhaps 
significant. Specimens of the flies, which were also attacking ducks, were deter- 
mined as Simulium bracteatum (now Eusimulium aureum bracteatum Coq.) by 
C. H. Curran. This was possibly a case of wrong identification, for in the 
National Collection I found ten females, collected at Fredericton by Walker, July 
9, 1925, labelled bracteatum by Curran, and examination showed these to be 
venustum Say. 

In common with other species of the family Simuliidae, Simulium venustum 
Say passes its aquatic life-stages in swift, or fairly swift, running water. Small 
rivers and streams, and even drainage ditches where the flow of water is con- 
tinuous and fairly rapid, are commonly infested. Rapids and broken water are 
the most favoured locations, as the larvae, which breath by means of tiny rectal 
gills, require well aerated waters in order to develop satisfactorily. In such places, 
attached to rocks, stones, aquatic plants, logs, debris and other obstructions in 
the water, the larvae and pupae of blackflies occur in truly remarkable numbers, 
particularly in spring and early summer. Larvae removed from an area of 
approximately one square inch on a submerged tree branch, in Cranberry Creek, 
Algonquin Park, on May 18, 1932, numbered 734. Another count from a similar 
area revealed 742. ‘These larvae were in various stages of development but the 
majority were maturing. Such numbers are probably not exceptional, and help 
to explain the presence of great numbers of blackflies which sometimes occur in 
regions where suitable water bodies are reported to be few and far between. 

The adult flies of venustum Say, are found on the wing from May to 
October, but they occur in greatest numbers in June and early July. There are 
probably from three to four generations of the flies a year, but the various genera- 
tions overlap and are ill-defined, and during the summer it is usually possible 
to find all stages of the insects at one and the same time. Observations at Ottawa 
indicate that the winter is passed by the larvae, various stages of development, 
protected from extremes of cold in the flowing water under the blanket of ice 
and snow. 

Dyar and Shannon (1) state that venustum Say is extremely abundant 
throughout North America and probably extends into the Arctic Circle. This 
assumption is probably correct. Hearle (3) has recorded it widely in British 
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Columbia, and in connection with the Insect Pest Survey, has reported its presence 
in Manitoba and Saskatchewan. I have collected it in all stages, on various 
dates, in many localities in the Ottawa district, on both sides of the Ottawa river, 
in Ontario and Quebec, and particularly in small streams in the Laurentian hills. 
In addition I have reared venustum var. Jenningsi Malloch, abundantly, from 
aquatic grasses and partially submerged sweet gale in the Remic rapids of the 
Ottawa river. The following records, arranged by provinces, are additional to 
the above. 

Nova Scotra: Berwick, June 26, 1926 (J. P. Spittall), St. Peters, July 4, 
1931 (R. E. Balch), Grand River, July 10, 1931 (M. L. Prebble). 

New Brunswick: Barber Dam, June 23, 1914 (J. D. Tothill), Frederic- 
ton, July 9, 1925 (G. P. Walker). 

Quesec: Abitibi region, June-July, 1915 (Dr. Cook), Megantic, June 22, 
1923; Covey Hill, June 23, 1923 (C. H. Curran), Hemmingford, May 31, 1926 
(G. H. Hammond), Montebello, June 12, 1930 (N. J. Atkinson), Grand Cas- 
capedia (Gaspe) July-September, 1932 (R. E. Balch, M. L. Prebble, E. B. Wat- 
son), Tadoussac, July 15-August 15, 1932 (A. F. Winn). 

Onvario: Pine River, Sept. 7, 1896 (H. G. Hubbard), White River, 
June 26, 1907 (F. Knab), Waubamic, June 4, 1915 (J. M. Aldrich), Kearney, 
June 19, 1926, Sand Lake, June 23, 1926 (F. P. Ide), Orillia, June 28, 1927, 
Hawkesbury, July 25, 1927 (C. R. Twinn), Biscotasing, July 23, 1930 (K. E. 
Schedl), Algonquin Park, May-September, 1931-32, Carleton Place, June 13, 
1932 (C. R. Twinn). 

SASKATCHEWAN: Oxbow, May: 18, 1907 (F. Knab), Saskatoon, Sept. 16, 
1919 (H. G. Dyar). 

ALBERTA: Medicine Hat, October, 1911 (J. R. Malloch), Jasper, August 
26, 1918 (C. G. Hewitt). 

BritisH CoiumBia: Bear Lake, July 20, 1903 (R. P. Currie), Lake Atlin, 
July 26, 1919, Prince Rupert, August 16, 1919 (H. G. Dyar). 

YuKon: Old Crow River, August 20-23, 1912; Rampart House, August 
20-29, 1912 (J. M. Jessop): 

REFERENCES CITED. 
Dyar, H. G. and R. C. Shannon, Proc. U. S. Nat. Mus. Vol. 69, 1927, p. 45. 
Harris, T. W., “Insects Injurious to Vegetation,” 1862, p. 601. 
Hearle, Eric, Proc. Ent. Soc. of B. C., No. 29, 1932, p. 17. 
O’Roke, E. C., Jour. of Parasitology, Vol. XVII, 1930, p. 112, and ibid, Vol. XVIII, 
1931, p. 127. 


Walker, G. P., Can. Entomologist, Vol. LIX, 1927, p. 123. 
Wickware, A. B., Parasitology, Vol. VIII, 1915, p. 17. 
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NOTES ON SEVERAL SPECIES OF APHIDS COLLECTED ON 
POPULUS ANGUSTIFOLIA IN IDAHO* 
BY FORREST W. MILLER, 
University of Pittsburgh. 
Clavigerus populifoliae (Fitch) 
Aphis populifoliae Fitch, Rept. Reg. N. Y. St. Cab. Nat. Hist., p. 66; 1851. 

Color :—Head and thorax reddish-brown, abdomen light green with light 
shadings, powdery on intersegmental lines. Legs, antennae and cornicles yellow 
to light brown. 

Structural details:—Hairs numerous and erect with lengths from .69mm. 
to .79 on antenna, approximately the same length on vertex. Secondary sensoria 
from 16-19 in number on III on alatae and arranged in an irregular row, absent 
in apterae. Cornicles .o5mm. wide and four times as long, slightly imbricated, 





*Collections made by W. R. Sweadner of the University of Pittsburgh. 
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swollen in distal half, flange distinct. Rostrum extending to the mesothoracic 
coxae. Lateral tubercles well developed. Media twice branched. 

Measurements :—Alate female, body 3.5mm.-4.2mm.; hind tibia 1.7mm.- 
2.Imm.; hind tarsi 1.8mm.-I.gmm.; antennal segment III .52mm.-.62mm.; IV 
32mm.-.39mm.; V  .30mm.-.34mm.; VI .16mm.-.20mm.; plus  .25mm.-.29 
mm. ; cornicles .20mm.-.23mm. Apterous forms same to slightly less. 

Collection:—The young stems of P. angustifolia were heavily infested. 
Collections made on June 3, 1932, at Pine Creek, Idaho. 

The antennal measurements are slightly greater than those of Cl. bicolor 
Oestlund and slightly less than those of Cl. populifoliae Fitch. This species may 
be a variation of Cl. bicolor’ but since the collection was made upon Populus 
it has been identified as Cl. populifoliae. 

Periphyllus populicola (Thomas) 
Chaitophorus populicola Thomas, Ill. St. Lab. Nat. Hist. 1:2; p. 10, 1878. 
Color :—Head and thorax brown; abdomen yellow to light brown, pale 


median area in terminal abdominal segments, cornicles light brown. Fore wings 
with veins heavy dark fuscous; hind wing with veins slightly less bordered. 

Structural details:—Hair on antenna slightly longer than width of seg- 
ment. Secondary sensoria circular with narrow rings, 19-21 scattered over entire 
length of segment III; 0-5 on the proximal half of IV; the distal end of V 
dilated considerably at the point where the sensorium is located, segment usually 
contains one other sensorium, in the alatae ; absent in the apterae. Cornicles short, 
dilated at base, imbricated, reticulated on distal half. Rostrum extending to 
mesothoracic coxae. 


Measurements :—Alate female, body 2.02mm.-2.5mm.; hind tibia .15- 
.18mm.; hind tarsi .17-.19mm.; antennal segment IIT .37-.39mm.; IV .26-.28mm. ; 


apterous female, body 2.2-2.7mm.; antennal segments III .35-.38mm.; IV .24- 
.26mm.; V .16-.20mm.; VI .09-.10 plus .16-.20mm. 
Collections :—On leaves and young twigs of P. angustifolia at Pine Creek, 
Idaho. Collection, June 10, 1932. 
Periphyllus populicola var. bruneri (Williams) 


Chaitophorus populicola var. bruneri Williams, “A'phididae of Nebraska.” Universities 
Studies Volume 10, p. 25, 1911. 


Collection :—On P. angustifolia the same as above together with P. populi- 
cola. This variety differs only in the amount of shading of the veins on the 
secondary wing. The fore wings are conspicuously outlined with dark fuscous; 
hind wings entirely lacking such markings. The venation of the secondary wing 
is extremely variable. Both the median and the cubital veins vary from being 
absent altogether to a condition where they are twice branched. This variable 
character may also effect the amount of color in the secondary wing. See also 
Gillette and Palmer.? 

Periphyllus brevispinosus (Gillette and Palmer) 
Gillette and Palmer, M. A., Ann. Amer. Ent. Soc., 23:3, ip. 546, 1930. 

Color :—Head and thorax brown, abdomen lighter brown; cornicles yellow, 

legs and antennae yellow. Wings hyaline. 





q) Gillette, C.P.& Palmer, M.A., Ann. Amer. Ent. Soc., 24:4, p. 933, fig. 99 
(2) ar P. & Palmer, M. A., ‘Aphidae of Colorado.” Ann. Amer. Ent. Soc. 24:4, 
p. : : 
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Structural details:—Secondary sensoria rounded, in irregular double row, 
numbering 24-29 on III and o-2 on IV of the alatae; absent on apterae. Cornicles 

























n.- §@ dilated at base, imbricated, apical half with closed reticulations, flange distinct. 

[VB Mediae twice branded. Cauda and anal plate rounded. 

79 Measurements :—Alate female, body length 2.1mm.; hind tibia .g6mm. ; 

mr kind tarsi .16mm.; antennal segments III .58-.64mm.; IV .34-.39mm.; V_ .28- iH 
.32mm.; VI .13-.14mm. plus .20mm.; cornicles .16mm.; cauda .1Imm. Hairs on 

= the entire body heavy and spine-like, .12mm.; on antennae, finer and about one- 

ass third as long. Measurements for apterous females are proportionately the same. 

us Collections :—On P. angustifolia at Pine Creek, Idaho, on June 5, 1932. 
The alate and apterous forms of this collection, correspond in all points with the 
recently described species of Gillette and Palmer collected on Acer glabrum, 
except that the third antennal segment is slightly longer and, in the alatae, contains 

le § greater number of sensoria. One collection was made containing both alate 

§S @ and apterous viviparae. 

= Thecabius populi-monilis (Riley) 

a Color :—Head and thorax dark gray ; abdomen olive green, slightly woolly. 

\y & Apterae same except that legs and antennae are black in color. Median vein of 

iy & the fore wing is simple; median and cubital veins, of the secondary wing, arising 

rt. the same point. 

to Structural details:—Sensoria are produced annular or band-like, raised 
above the segment, numering 6-7 on IIT; 4 on IV; 3-4 on V; none but permanent 

5. sensorium on VI. Beak short, just extending beyond prothoracic coxae. Cornicles 

1: absent. Cauda and anal plate rounded. 4 

1.5 Measurements :—Alate female, body length 2.66-2.85mm.; hind tibia i 

4- 82mm.; hind tarsus .20mm.:; antennal segments IIT .19-.21mm.; IV .10-.13mm. ; z| 
V .11-.14mm.; VI .12mm. plus .o3mm. Apterae same as given by Gillette.* : 

Kk, Collections :—On P. angustifolia, Pine Creek, Idaho. Cause gall forma- | 
tion on the leaves, single aphid in one gall; one to twenty galls on a leaf arranged Hi 

along the mid-rib; galls small and oval shaped. Collection made August 3, 1932. 

7 (3) Gillette, C. P. ’13 ‘Pemphiginae attaching Populus in Colorado.’ Ann. Amer. Ent. Soc., 

. 6:4, p. 485-93 Pl. LIX. 

li- 

6 RECORDS OF COLEOPTERA FROM MONTANA 

ne BY MELVILLE H. HATCH i 

ng University of Washington, Seattle, Wash. Hy, 

le Through the courtesy of Professor R. A. Cooley, Dr. William C. Cook, a 

so and Professor G. Allen Mail of the Montana Agricultural Experiment Station, ia 
irom 1927 to 1931 | examined various portions of the station’s collection of 5 
Coleoptera. In view of the paucity of Montana records of this order* it seemed | 
desirable to publish a list of the species obtained in this way. i 

ng 


*While individual Montana records occur frequently in the literature, in 1928 when I came 

to compile my index of local lists (Jour. N. Y. Ent. Soc. XXXVI, 1928, p. 335-354) 
I was able to cite only two papers for Montana listing respectively nine and eight species ! 
None have been published since. 
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The present paper lists 252 species distributed as follows: Carabidae 110, 
Amphizoidae 1, Omophronidae 1, Haliplidae 2, Dytiscidae 29, Gyrinidae 5, Hydro- 
philidae 11, Silphidae 12, Chrysomelidae 81 (of which 21 are compiled from 
literature ).** Most of the material on which this list is based is deposited in 
the collection of the Montana Agricultural Experiment Station with duplicates 
of many of the species in the collection of the author. 

For convenience the families and species are arranged in the sequence 
of Leng’s Catalogue of the Coleoptera of America north of Mexico (1920), 
the serial numbers used being those employed in that catalogue and Leng 
and Mutchler’s Supplement (1927). I have attempted, however, to make the 
actual name employed the one demanded by the present status of the science. 
Following the name are the localities, arranged by counties, from which specimens 
have been seen. 

CARABIDAE. 

145 Scaphinotus (Brennus) marginatus Fisch. Gallatin Co. (Bozeman, Wil- 
low Cr.). 

166a Carabus (Homococarabus) maeander var. lapelayi Castln. (lapilayt 
Csiki). Gallatin Co. (Bozeman). 

169¢ C. (Archicarabus) taedatus var. oregonensis Lec. Gallatin Co. (Boze- 
man, Gallatin Mts.), Missoula Co. (Missoula), Ravalli Co. (Hamilton), 
Yellowstone Co. 

171 C. (Hemicarabus) serratus Say. Gallatin Co. (Bozeman), Madison Co. 
(Sheridan). 

Calosonia (Carabosoma) obsoletum Say. Chouteau Co. (Ft. Benton), 
Gallatin Co. (Bozeman, Three Forks, McIntyre, Willow Cr.), Jefferson 
Co., Madison Co. (Sheridan), Wibaux Co., Yellowstone Co. 

204. C. (Chrysostigma) calidum F. Gallatin Co. (Bozeman). 

206 C. (Chrysostigma) tepidum Lec. Carbon Co. (Fromberg), Flathead 
Co., Gallatin Co. (Bozeman, Three Forks, Willow Cr.), Hill Co., Jef- 
ferson Co., Lake Co., Missoula Co. (Missoula), Sanders Co., Ravalli Co. 
(Bitter Root Valley). 

C. (Tapinosthenes) cancellatum Fisch, Cascade Co. (Cascade), Yellow- 
stone Co. (Huntley). 
C. (Callisthenes) moniliatum (ec. Gallatin Co. (Bozeman), Lake Co., 
Missoula Co. 
C. (Callisthenes) luxatum subsp. simmermanni Lec. Ravalli Co. ( Bitter 
Root Valley, Darby, Hamilton). 
ab. monticola Csy. (?) Chouteau Co. (Fort Benton), Gallatin Co. (Boze- 
man ) 
ab. striata Breuning. Bighorn Co. (Hardin), Chouteau Co. (Ft. Ben- 
ton), Fergus Co. (Lewiston), Hill Co. (Exp. Sta.), Jefferson Co., Rose- 
bud Co. (Forsyth), Teton Co. (Chouteau). 
Elaphrus (Trichelaphrus) lecontei Ct. Hill Co. 
E. (Trichelaphrus) riparius 1. Gallatin Co. (Bozeman), Park Co. 
(Livingston). 

241 Loricera caerulescens 1.. Gallatin Co. (Bozeman). 


**I acknowledge the valuable assistance of Mr. Samuel Beller in compiling the data on “the 
Chrysomelidae. 
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Opisthius richardsoni Kby. Gallatin Co. (Bozeman), Missoula Co. 
(Lolo). 

Notiophilus simulator Fall. Missoula Co. (Missoula). 

Nebria mannerheimi Fisch. Sweetgrass Co. (Grasshopper Glacier in 
Absarokee Mts.). 

N. eschscholtsi Men. Gallatin Co. (Bozeman), Polson Co. (East Flat- 
head L.). 

N. obtusa Lec. Gallatin Co. (Bozeman). 

N. hudsonica Lec. Missoula Co. (Missoula). 


tthe. SARE Re 


og gee 


Pasimachus clongatus Lec. Big Horn Co. (Exp. Sta.), Dawson Co. 
(Retah), Gallatin Co. (Bozeman), Hill Co., Liberty Co. (Pondera). 
Bembidion (Chrysobracteon) lacustre Lec. Gallatin Co. (Salesville). 
B. (Chrysobractcon) punctatostriatum Say. Gallatin Co., Dawson Co. 
(Glendive). 

B. (Eurytrachelus) nitidum Kby. Gallatin Co. (Bozeman), Powder 
River Co. (Powderville). 


ty 
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B. (Notaphus) patruele Dej. Gallatin Co. (Bozeman), In the species 
that I have identified as patruele Dej., acneicolle Lec., and substrictum 
Lec. (=/ucidum Lec. preoccupied), the length of the apex of the pro- 
notum is not equal to or greater than the length of the base, as stated 
by Hayward and Casey, but is less than the length of the base—at least 
as I measure it, which is along a line extending from the crest of one 
very much rounded anterior angle to the crest of the other. 
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B. (Notajhus) dyschirinum Lec. Gallatin Co. (Bozeman). 

B. (Notaphus) timidum Lec. Custer Co. (Miles City), Gallatin Co. 
(Bozeman ). 

B. (Notaphus) aeneicolle Lec. Gallatin Co. (Bozeman). 

B. (Melomalus) planatum Lec. Dawson Co. (Glendive). 

B. (Peryphus) transversale Dej. Gallatin Co. (Bozeman). 

B. (Peryphus) scopulinum Kby. Gallatin Co. (Bozeman). 

B. (Peryphus) bimaculatum Kby. Beaverhead Co. (Lima), Gallatin 
Co. (Bozeman). 

B. (Peryphus) substrictum Lec. Gallatin Co. (Bozeman), Hill Co., 
Missoula Co. (Missoula), Park Co. (Wilsall), Yellowstone Co. 

B. (Peryphus) tetracolum Say. Dawson Co. (Glendive), Gallatin Co. 
(Bozeman), Jefferson Co., Ravalli Co. (Hamilton), Wheatland Co. (Har- 
lowton). 
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wm wn oOo 


tn ¢ 


B. (Lopha) quadrimaculatum L,. Flathead Co. (Kalispell), Gallatin Co. 
(Bozeman), Richland Co. (Sidney). 

B. (Lopha) praecinctum Lec. Beaverhead Co. (Monida). 

Patrobus septentionalis Dej. Gallatin Co. (Bozeman), Jefferson Co. 
Pterostichus (Hypherpes) restrictus var. lecontellus Csiki (longulus Lec. 
nec Reiche). Gallatin Co. (Bozeman ). 

P. (Poecilus) scitulus Lec. Chouteau Co. (Ft. Benton), Gallatin Co. 
(Bozeman, Willow Cr.), Hills Co., Jefferson Co., Richland Co. (Sidney). 
Rosebud Co. (Forsyth). The dorsal punctures are two in number, but 
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the elytral striae are punctulate, contrary to the requirement of Leconte’s 
key (Proc. Acad. Nat. Sci. Phila. 1873, p. 307). 
P. (Poecilus) corvus Lec. Gallatin Co. (Bozeman), Madison Co. (Pony). 


P. (Poecilus) lucublandus Say. Gallatin Co. (Bozeman), Missoula Co. 
(Missoula), Ravalli Co. (Corvallis). 
P. (Melanius) caudicalis Say. Gallatin Co. (Bozeman). 
P. (Americomaseus) femoralis Kby. Blaine Co. (Harlem), Gallatin Co. 
(Bozeman). 
P. (Bothriopterus) adstrictus Esch. Gallatin Co. (Bozeman, Gallatin 


Mts.), Jefferson Co., Missoula Co. ( Missoula), Ravalli Co. (Stevensville), 
Rosebud Co. (Forsyth). 

Amara (Curtonotus) thoracica Hayw. Custer Co. (Miles City), Jef- 
ferson Co., Toole Co., Yellowstone Co. (Laurel). 

A. (Curtonotus) spadicea Csy. (?) Gallatin Co. (Bozeman), Yellow- 
stone Co. (Laurel). 

A, (Curtonotus) pennsylvanica Hayw. Custer Co. (Miles City), Gal- 
latin Co. (Bozeman), Jefferson Co., Missoula Co. (Missoula). 

A (Bradytus) latior Kby. Gallatin Co. (Bozeman), Hill Co., Missoula 
Co. (Bonner, Missoula). 

A. (Percosia) obesa Say. Gallatin Co. (Bozeman), Hill Co., Yellow- 
stone Co. (Billings). 

A. (Celia) patruelis subsp. subdepressa Csy. Gallatin Co., (Bozeman), 
Hill Co., Jefferson Co., Lake Co. (Flathead L.), Silverbow Co., Yel- 
lowstone Co. (Huntley). 


A. (Celia) remotestriata Dej. Gallatin Co. (Bozeman), Lewis and 
Clark Co., Missoula Co. (Missoula), Ravalli Co. (Hamilton, Victor). 
A, (Celia) musculus Say. Missoula Co. (Missoula). 

A. (s. str.) fallax Lec. Gallatin Co. (Bozeman, Gallatin Valley), Jef- 


ferson Co., Lake Co. (Flathead L.), Missoula Co. (Missoula), Ravalli Co. 
(Hamilton), Rosebud Co. (Forsyth), Valley Co. (Glascow). 

A. (s. str.) cupreolata Putz. Gallatin Co. (Bozeman, Willow Cr.), 
Sweetgrass Co. (Grasshopper Glascier in Absorokee Mts.). 

A. (s. str.) conflata Lec. Gallatin Co. (Bozeman). 

A. (s. str.) polita Lec. Gallatin Co. (Bozeman), Missoula Co. (Mis- 
soula), Ravalli Co. (Florence). 

A. (s. str.) confusa Lec. Gallatin Co. (Bozeman), Hill Co., Lewis and 
Clark Co., Ravalli Co. (Florence). 

A. (s. str.) protensa Putz. Gallatin Co. (Bozeman, Bridger Mts.), 
(Gallatin Mts.), Lake Co., Lewis and Clark Co., Ravalli Co. (Florence), 
Rosebud Co. (Forsyth), Yellowstone Co. (Pompeys Pillar). 

A. (Zesea) pallipes Kby. Richland Co. Sidney). 

A. (Zesea) scitula Zimm. Sanders Co. (Hot Springs). 

Rembus impressicollis Dej. Flathead Co. (Bigfork). 

Dicaelus (Liodicaelus) laevipennis Lec. Gallatin Co. 

D. sculptilis Say. Gallatin Co. (Bozeman). 


Calathus (s. str.) ingratus Dej. Gallatin Co. (Bozeman). 
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Platynus (Rhadine) larvalis Lec. Powder River Co. (Powderville), 
Stillwater Co. (Rapelje). 


P. (Anchomenus) decens Say. Gallatin Co. (Bozeman). 

P. (Anchomenus) sinuatus Dej. Gallatin Co. (Bozeman). 

P. (Stictanchus) extensicollis Say. Wibaux Co. (Wibaux). 

P. (Pseudanchus) quadratus Lec. Gallatin Co. 

P. (Melanagonum) melanarius Dej. Ravalli Co. (Hamilton). 

P. (Melanagonum) affinis Kby. Gallatin Co. (Bozeman). 

P. (Paragonum) errans Say. Gallatin Co. 

P. (Paragonum) placidus Say. Gallatin Co. (Bozeman), Jefferson Co. 
P. (Agonum) cupripennis viridissimus Csy. Gallatin Co. (Bozeman). 


var. suffusus Csy. Gallatin Co. (Bozeman), Ravalli Co. (Bitter Root 


Valley ). 

P. (Agonum) subnitidus Kby. Gallatin Co. (Bozeman), Yellowstone 
Co. (Billings). 

P. (Sericoda) bosemanni Gyll. — Gallatin Co., Lake Co., Ravalli Co. 
(Hamilton). 

P. (Sericoda) quadripunctatus Dej. Flathead Co. (Bigfork). 

P. (Europhilus) sordens Kby. Gallatin Co. (Bozeman). 

P. (Europhilus) lenis Dej. Gallatin Co. (Bozeman), Lewis and Clark 
Co. (Helena), Sanders Co. (? Mullen Pass). 

Lebia (Loxopesa) atriceps Lec. Gallatin Co. (Bozeman). 

I. (s. str.) divisa Lee. Gallatin Co. (Bozeman). 

I. (s. ste.) marginicollis Dej. Gallatin Co. (Bozeman), Judith Basin 
Co., Stillwater Co. (Rapelje), Yellowstone Co. (Huntley). 

L.. (Aphelogenia) depicta Horn. Flathead Co. (Bigfork), Gallatin Co. 
Hill Co., Musselshell Co. (Musselshell), Stillwater Co. (Rapelje). 
Blechrus glabratus Duft. Gallatin Co. (Bozeman). 

Metabletus americanus Dej. Gallatin Co. (Bozeman). 

Philophuga amoena Lec. Gallatin Co. (Bozeman), Lake Co., Missoula 
Co. (Missoula), Musselshell Co. (Musselshell), Valley Co. (Hinsdale). 
Cymindis laticollis Say. Gallatin Co. (Bozeman), Missoula Co. (Mis- 
soula). 

C. planipennis Lec. Custer Co. (Miles City), Flathead Co. (Kalispell), 
Gallatin Co. (Bozeman, Willow Cr.), Missoula Co. (Bonner, Missoula). 
Chlaenius pennsylvanicus Say. Stillwater Co. (Rapelje). 

C. tricolor Dej. — Ravalli Co. (Hamilton), Wibaux Co. (Wibaux). 

C. sericeus Forst. Flathead Co. (Bigfork), Gallatin Co. (Bozeman), 
Lake Co. (Flathead L.), Madison Co. (Sheridan), Missoula Co., Phil- 
lips Co. (Malta), Yellowstone Co. (Billings). 

Brachylobus lithophilus Say. Gallatin Co. (Bozeman). 

Piosoma setosa Lec. Dawson Co. (Paxton), Missoula Co. (Missoula), 
Richland Co. (Enid), Rosebud Co. (Forsyth). 

Nothopus grossus Say. Missoula Co. (Arlee). 

Cratacanthus dubius Beauv. Yellowstone Co. (Billings, Custer, Hunt- 
ley). 

Harpalus (Megapangus) caliginosus ¥. Yellowstone Co. (Huntley), 
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H. (Harpalomerus) amputans Say. Chouteau Co. (Fort Benton), 
Flathead Co., Gallatin Co. (Bozeman, Middle Creek), Hill Co., Jefferson 
Co., Lake Co., Park Co. (Wilsall), Rosebud Cd. (Forsyth), Valley Co. 
(Glascow), Yellowstone Co. (Billings, Huntley, Laurel). 

H. (Pardileus) erythropus Dej. Yellowstone Co. 

H. (Pardileus) pennsylvanicus DeG. Yellowstone Co. (Billings). 

H. montuosus Csiki (montanus Lec. nec Sturm). Madison Co. (Lyon), 
Missoula Co. (Missoula), Sweetgrass Co. (Grasshopper Glacier in Ab- 
serokee Mts.). 


H. pleuriticus Kby. Gallatin Co. (Bozeman). 
H. herbivagus Say. Gallatin Co. (Bozeman), Missoula Co. (Missoula). 
H. fraternus lec. Gallatin Co. (Bozeman), Jefferson Co., Missoula 


Co. (Missoula, Ronan), Ravalli Co. (Hamilton), Sanders Co. (Thompson 
Falls), Yellowstone Co. 


Selenophorus pedicularius Lec. Yellowstone Co. (Billings, Park City). 


Anisodactylus harristi Lec. Rosebud Co. (Forsyth). 

Trichocellus ruficrus Kby. Gallatin Co. 

T. punctipennis Csy. Gallatin Co. (Bozeman). 

Stenocellus festinans Csy. Gallatin Co. (Bozeman). 

Stenolophus fuliginosus Dej. Gallatin Co. 

Agonoderus lincola F. Yellowstone Co. (Billings). 

A. comma F. Custer Co. (Miles City), Gallatin Co. (Bozeman), Jef- 


ferson Co., Madison Co. (Pony), Missoula Co. ‘ Missoula), Powder 
River Co. (Powderville), Ravaili Co. (Florence), Yellowstone Co. (Bil- 
lings). 

AMPHIZOIDAE 


Amphizoa Iecontei Matth. Chouteau Co., Gallatin Co. (Bozeman). 
OMOPHRONIDAE 
Omophron (Paromophron) ovale Horn. Park Co. (Livingsten). 


HALIPLIDAE 
Haliplus (s. str.) immaculicollis Harr. Gallatin Co. 
H. (s. str.) longulus Lec. Gallatin Cor 


DY TISCIDAE 


Laccophilus decipiens Lec. Broadwater Co. (Townsend), Gallatin Co. 
(Bozeman), Jefferson Co., Missoula Co., Stillwater Co. (Rapelje). 
Coelambus tumidiventris Fall. Phillips Co. 


C. (Hygrotus) punctatus Say. Missoula Co. 
Hydroporus (Potamonectes) griscostriatus DeG. Gallatin Co. (Boze- 
man). 

H. (Potamonectes) striatellus Lec. Gallatin Co. (Bozeman). 

H. (Heterosternus) consimilis Lec. Gallatin Co. 

H. (s. str.) humeralis Aube. Gallatin Co. (Bozeman). 

Agabus (Gaurodytes) seriatus Say. Gallatin Co. (Bozeman), Jeffer- 
son Co., Yellowstone Co. 

A. (Gaurodytes) disintegratus Cr. Stillwater Co. (Rapelje). 

A. (Gaurodytes) obliteratus Lec. Gallatin Co. (Bozeman), Lewis and 
Clark Co., Park Co. (Shields R.), Ravalli Co. (Bitter Root Valley), 
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Stillwater Co. (Rapelje). 
A. (Gaurodytes) lutosus Lec. Gallatin Co. (Bozeman, Three Forks), 
Stillwater Co. (Rapelje). 
A, (Gaurodytes) strigulosus Cr. Gallatin Co. (Bozeman). 
A. (Gaurodytes) austini Sharp. Gallatin Co. (Bozeman). 
A. (Gaurodytes) tristis Aube. Gallatin Co. (Bozeman). 
? Ilybius confusus Aube. Gallatin Co. (Bozeman), Hill Co., Missoula 
Co., Ravalli C.o (Hamilton). 
Coptotomus longulus Lec. Missoula Co. (Ronan). 
Rhantus longipes Sharp. Jefferson Co., Stillwater Co. (Rapelje). The 
Jefferson county specimen differs from others | have seen by its entirely 
black prosternum. 
R. divisus Aube. — Gallatin Co. 
R. binotatus Harr. Gallatin Co. (Bozeman) .—ab. plebejus Sharp. Gal- 
latin Co. (Bozeman). 
R. notatus F. Phillips Co. (Malta), Richland Co. (Enid). 
R. consimilis Mots. Gallatin Co. 
Colymbetes (s. str.) exaratus Lec. Gallatin Co. (Bozeman), Hill Co., 
Stillwater Co. (Rapelje). 
C. (s. sir.) sculptilis Harr. Dawson Co. (Paxton). 
Dytiscus (Macrodytes) hybridus Aube. — Phillips Co. 
D. (Macrodytes) marginicollis Lec. Judith Basin Co., Madison Co. 
(Sheridan), Stillwater Co. (Rapelje). 
D, (Macrodytes) dauricus Gebl. Gallatin €o. (Bozeman), Ravalli Co. 
(Hamilton). 


Acilius semisulcatus subsp. abbreviatus Mann. Gallatin Co. (Bozeman), 
Madison Co. (Lyon), Missoula Co. 

Graphoderes cinereus 1,. Missoula Co. (Missoula). 

G. occidentalis Horn. Yellowstone Co. (Billings). 


GYRINIDAE 
Gyrinus (s. str.) bifarius Fall. Hill Co., Yellowstone Co. 
G. (s. str.) maculiventris \,. Gallatin Co. (Bozeman), Hill Co., Still- 
water Co. (Rapelje). 
G. (s. str.) pleuralis Fall. Gallatin Co. (Bozeman, Middle Creek), 
Hill Co. 
G. (s. str.) affinis Aube. Broadwater Co. (Townsend), Gallatin Co. 
(Bozeman), Jefferson Co. 
G. (s. str.) picipes Aube. Gallatin Co. (Bozeman). 

HYDROPHILIDAE 

Helophorus (s. str.) lacustris Lec. Gallatin Co. (Bozeman). 
H. (s. str.) linearis ec. Gallatin Co. (Bozeman). 
H. (s. str.) lineatus Say. Gallatin Co. (Bozeman). 
Berosus (s. str.) infuscatus Lec. Missoula Co. 
Hydrophilus triangularis Say. Phillips Co. (Malta, Phillips). 
Hydrocharis obtusatus Say Phillips Co. (Malta, Phillips). 
Tropisternus (Cyphostethus) ecllipticus Lec. Gallatin Co. (Bozeman), 
Jefferson Co. 
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T. (Cyphostethus) columbianus Brown. Gallatin Co. (Bozeman). 
T. (Cyphostethus) lateralis F. Custer Co, (Miles City ).—var. dorsalis 
Br. Gallatin Co. (Ronan), Stillwater Co. (Rapelje). 
Hydrobius fusctpes 1. Gallatin Co. (Bozeman), Richland Co. (Finid). 
Sphaeridium scarabacoides L.. Gallatin Co. (Bozeman, 1914). 
SILPHIDAE 

Nicrophorus sayi Cast. A single specimen labeled “Montana” in the 
Hatch collection. 
N. marginatus ¥. Gallatin Co., Powder River Co. (Retah). 
N. obscurus Why. Gallatin Co., Judith Basin Co. 
N. guttulus hecate Bland. Gallatin Co., Musselshell Co., Powder River 
Co. Two specimens from Musselshell Co. and Powder River Co. belong 
to ab. wallisi Hatch. 
N. hybridus Hatch and Angel. — Gallatin Co. 
N. investigator Zett. Gallatin Co., Ravalli Co. 
N. defodiens Mann. — Gallatin Co. 
N. tomentosus Web. Musselshell Co., Yellowstone Co. 
Necrodes (Protonecrodes) surinamensis F. Gallatin Co., Hill Co. 
Siulpha (Thanatophilus) lapponica Hbst. Custer Co., Dawson Co., ( Pax- 
ton), Gallatin Co., Jefferson Co., Judith Basin Co., Madison Co., Mus- 
selshell Co., Powder River Co., Ravalli Co. 
S. (Heterosilpha) ramosa Say. Gallatin Co., Jefferson Co., Madison 
Co., Park Co. 
S. (Blitophaga) bituberosus Lec. Gallatin Co., Jefferson Co., Yellow- 
stone Co. 

CHRYSOMELIDAE 
Donacia (s. str.) hirticollis Why. — Ravalli Co. (Florence) 
D. (Plateumaris) germari Mann. (serricauda Schaef.) (Schaeffer, 
Brooklyn Mus. Sci. Bull. III, 1925, p. 141). 
D. (Plateumaris) pusilla Say. Flathead Co. (Bigfork), Ravalli Co. 
(Hamilton )—var. robusta Schaef. Gallatin Co. 
D. (Plateumaris) dubia Schaef. Gallatin Co. (Bozeman), Ravalli Co. 
(Como). 
Orsodacne atra Ahr. Gallatin Co. (Bozeman), Madison Co. Varieties 
B, G, J, L, N, O, and R of Hatch, N. Y. St. Coll. For. Tech. Pub. 17, 
1924, p. 307. 
Zeugophora varians Cr. Gallatin Co. (Bozeman). 
Coscinoptera dominicana F. — Gallatin Co. 
C. vittigera Lec. Gallatin Co., Roosevelt Co. (Culbertson). 
Pachybrachis coloradensis PBowd. (Leng, Cat. Col. Am. n. of Mex. 
1920, p. 289). 
P. brevicollis ec. (Fall, Trans. Am. Ent. Soc. XLI, 1915, p. 394). 
P. peccans Suffr. Gallatin Co. (Bozeman), Ravalli Co. (Florence). 
Fall (1c., p. 400) cites Assininoine, Helena, Kalispell. 
P. virgatus Lec. Yellowstone Co. (Huntley). 


P. autolycus Fall. Gallatin Co. (Bozeman). Fall (lc., p. 459) cites 
Glascow. 
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Cryptocephalus notatus F. Gallatin Co., Richland Co. (Sidney). 

C. quadruplex var. quadriguttulus Suffr. Yellowstone Co. (Billings, 
Huntley ). 

C. confluens Say. Gallatin Co., Ravalli Co. (Florence). 

C. venustus F. Gallatin Co. 

Diachus aeruginosus Lee. Granite Co. (Drummond). 

Nodonota puncticollis Say. (Leng. Le., p. 292). 

Graphops marcassitus Cr. Gallatin Co. 

Metachroma_ parallelum Horn. (Leng, li.c., p. 293). 

Adoxus obscurus L,. subsp. villosulus Schrank. Gallatin Co., Glacier 
Co. (Glacier Park), Madison Co., Ravalli Co. (Florence, Hamilton). 
Myochrous squamosus Lec. Powder River Co. (Powderville). 
Glyptoscelis alternata Cr. Powder River Co. ( Powderville). 

G. albida Lec.  Ravalli Co. (Sula). 

Chrysochus auratus F. subsp. cobaltinus Lec. Ravalli Co. (Como, Darvy, 
Hamilton). 


Entomoscelis adonidis Pallas. Broadwater Co. (Lombard), Gallatin 
Co. (Bridger Mts., Bozeman). 

Leptinotarsa decemlineata Say. Gallatin Co. (Bozeman, McIntyre), Hill 
Co., Jefferson Co., Missoula Co. (Missoula), Rosebud Co. (Forsyth). 


Zygogramma exclamationis F. Blaine Co. (Harlem), Gallatin Co. (Boze- 
man), Hill Co., Jefferson Co., Richland Co. (Sidney), Treasure Co., 
Valley Co. (Glascow), Yellowstone Co. (Billings, Huntley). 

Z. conjuncta Rogers. (Leng, lc., p. 295)—var. pallida Bland. (Leng, 
lic., p. 295) 

Calligrapha lunata F. Gallatin Co. (Bozeman). 

C. elegans Ol. Gallatin Co. (Bozeman). 

C. philadelphica L.. ~~ Ravalli Co. (Bitter Root Valley). 

C. multipunctata Say. Flathead Co., Gallatin Co. (Bozeman), Yellow- 
stone Co. 

Chrysolina basilaris Say. Gallatin Co. (Bridger Mts.), Ravalli Co. 
(Florence). 

C. auripennis Say. Gallatin Co., Rosebud Co. (Forsyth). 

Gastroidea polygoni L. Custer Co. (Miles City). 

G. dissimilis Say. Gallatin Co. (Bozeman), Granite Co., Yellowstone 
Co. (Huntley), Powder River Co. (Powderville). Recorded by Schaef- 
fer (Can. Ent. LX. 1928, p. 45) from Great Falls (Cascade Co.). 
Chrysomela interrupta F. Custer Co. (Miles City), Gallatin Co. (Boze- 
man), Ravalli Co. (Bitter Root Valley, Florence), Richland Co. (Sidney), 
Wibaux Co., Yellowstone Co. (Billings). Schaeffer (1.c., p. 43) records 
it from Granite Peak (Glacier Park ).—var. quadriguttata Schaef. Custer 
Co. (Miles City), Gallatin Co. (Bozeman), Richland Co. (Sidney), Teton, 
Co., Wibaux Co. Some of the specimens possess indications of the 
other spots of interrupta, one has the humeral and scutellar spots evident, 
another the humeral, scutellar, and apical spots prominent. 

C. tremulae F. Gallatin Co. 

C. lineatopunctata Forst. Custer Co. (Miles City), Dawson Co. (Glen- 
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dive), Fergus Co. (Chistina), Gallatin Co. (Bozeman), Park Co., Ravalli 
Co. (Bitter Root Valley, Florence), Richland Co. (Sidney), \Wibaux Co. 
(Wibaux), Yellowstone Co. (Billings). 

15727 Trirhabda canadisis Kby. Beaver Head Co. (Dillon), Cascade Co. 
(Great Falls), Galatin Co. (Bozeman), Jefferson Co., Missoula Co. (Lolo 
Missoula), Powder River Co. (Powderville), Teton Co. (Chouteau), 
Yellowstone Co. 

en T. adela Blake. ‘Teton Co. 

dco T. borealis Blake. Meagher Co. 

15733 J. convergens Lec. Recorded by Blake (Proc. U. S$. Nat. Mus. 79 (2), 
1931, p. 19) from Bear Paw Mt. (Blaine Co.) and Beaver Creek. 

15734 J. attenuata Say. Gallatin Co. (Bozeman, Gallatin Mts.), Hill Co., 
Musselshell Co. (Musselshell), Phillips Co., Yellowstone Co. (Billings). 
Blake (l.c., p. 22) records it from Assiniboine, Gallatin Mts., Glendive, 
Huntley, Meagher Co., Musselshell Co., and Poplar. 

mane T. lewisu Cr. Musselshell Co. (Blake, l.c., p. 23). 

paver T. nitidicollis Lec. Granite Co. (Drummond. Recorded by Blake (L.c., 
p. 24) from Dillon. 

20196 Galerucella spiraeae Fall. Gallatin Co., Ravalli (Florence). 


15753 G. decora Say. Gallatin Co. (Bozeman, Bridger Mts.), Madison Co. 
wd y g 
(10 specimens ).—var. carbo Lec. Gallatin Co. (Bozeman) (one speci- 
men). 


The great majority of the specimens are intermediate between typical 
decora and carbo: Gallatin Co. (Bozeman), Missoula Co. (St. Ignacius), Ravalli 
Co. (Florence, Hamilton), Valley Co. (Glascow) (49 specimens). \Vestern Mon- 
tana appears, therefore, to be intermediate between such areas as Michigan and 
western Washington from which typical decora and carbo respectively are repre- 
sented by extensive series of almost invariable specimens. The following table 
shows some of the intermediate conditions involved in the Montana material. 

A Elytra pale; apex of last abdominal segment more or less pale. 
B- Legs more or less completely pale. 
C ‘The three pronotal spots more or less discrete 
CC Pronotal spots more or less confluent.................... Var. A. 
BB Legs evidently bicolored; pronotal spots confluent.............. Var. B. 
AA_ Elytra more or less black; legs more or less black; pronotal spots confluent. 
B Pronotum with at least portions of the anterior margin pale. 
C Margins of elytra pale; apex of last abdominal segment more or 
less pale 
ee Var. D. 
BB Body entirely black except for faint indications on the legs and along 
the anterior margin of the head.................... var. carbo Lec. 
£5838 Luperus varipes Lec. Flathead Co. (Bigfork), Missoula Co. (Arlee). 
15852 Galeruca externa Say. Gallatin Co. (Gallatin Mts.), Ravalli Co. (Bitter 
Root R.). 
15858 Blepharida rhois Forst. (Leng, Lc., p. 298). 
55868 Oecdionychis vians Ill. Carter Co., Custer Co. (Miles City), Fallon Co., 
Fergus Co. (Hilger), Gallatin Co. (Bozeman, Willow Creek), Golden 
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Valley Co. (Lavina), Hill Co., Jefferson Co., Liberty Co. (Pondera), 
Missoula Co. (Lolo), Musselshell Co. (Musselshell), Ravalli Co. (Bitter 
Root Valley, Ravalli), Richland Co. (Sidney), Stillwater Co. (Rapelje), 
Valley Co. (Glascow), Yellowstone Co. (Billings, Huntley). 

O. limbalis Melsh. Gallatin Co. 

Disonycha nigriventris Schff. Cascade Co. (Great Falls) (Schaeffer, 
Jour. N. Y. Ent. Soc. XX XIX, 1931, p. 282). 

D. latiovittata Hatch and Beller. Gallatin Co. 

D. punctigera Lec. 3eaver Head Co. (Dillon), Gallatin Co. (Bozeman, 
Willow Creek), Hill Co., Jefferson Co., Missoula Co. (Missoula), Still- 
water Co. (Rapelje), Yellowstone Co. 

Altica bimarginata Say. Dawson Co., Gallatin Co. (Bozeman), Ravalli 
Co. (Bitter Root Valley, Florence), Stillwater Co. (Columbus), Valley 
Co. (Glasgow), Yellowstone Co. (Huntley). 

A. tincta Lec. (Leng, lc., p. 300). 

A. lazulina Lec. (Leng, L.c., p. 300). 

Chalcoides helxines L,. Gallatin Co. (Bozeman, Bridger Mts.). 
Epitrix subcrinita Lec. Gallatin Co. (Bozeman), Missoula Co. (Mis- 
soula ). 

Chaetocnema cribrata:Lec. Gallatin Co. (Bozeman). 

C. denticulata Il. = (Horn, Trans. Am. Ent. Soc. XVI, 1889, p. 260). 
Systena taeniata Say. Gallatin Co. (Bozeman), Yellowstone Co. (Hunt- 
ley). 

Phyllotreta zimmermanni Cr. Ravalli Co. (Florence) (Chittenden, Ent. 
Amer. VIII, 1927, p. 21). 

». vittata F. var. lincolata Chitt. Gallatin Co., Ravalli Co. (Corvallis). 
. robusta Lec. Assiniboine and Helena (Chittenden, l.c., p. 19). 

P. utana Chitt.  Ravalli Co. (Florence) (Chittenden, l.c., p. 22). 

P. decipiens Horn. Missoula Co. (Lolo) (Chittenden, l.c., p. 37)— 
var. ordinata Chitt. Bozeman and Lolo (Chittenden, l.c., p. 38). 

P. albionica Lec. Recorded by Chittenden (Lc., p. 39) from Alzalda, 
Assiniboine, Bear Paw Mt., Billings, Blaine Co., Bozeman, Glascow, Hunt- 
ley Co., Paw Paw Mts., and Selway. 

P. pusilla Horn. (Chittenden, l.c., p. 54). 

Psylliodes punctulata Melsh. Gallatin Co. (Bozeman), Missoula Co. (Ar- 
lee, Missoula), Ravalli Co. (Stevensville), Sanders Co. (Paradise). 


Brachycoryna montana Horn. (Leng, l.c., p. 303). 


2 


Microrhopala vittata F. var. lactula Lec. Gallatin Co. (Bozeman), Jud- 
ith Basin Co., Musselshell Co. (Musselshell). 

M. cyanea Say. Gallatin. 

Chelymorpha cassidea F. Hill Co. 

Jonthonota nigripes Ol. Hill Co. 

Chirida guttata Ol. Gallatin Co., Yellowstone Co. (Laurel). 
Metriona purpurata Boh. (Leng, l.c., p. 304). 
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NOTES ON THE HEPTAGENINE SPECIES DESCRIBED BY CLEMENS 
FROM THE GEORGIAN BAY REGION, ONT. (iS PHEMEROP.)* 
BY J. MCDUNNOUGH, 
Ottawa, Ontario. 

In order to clear up certain doubts which had arisen regarding the identity 
of several Heptagenine species, placed at present in the genus Ecdyonurus, and 
described by Clemens from material collected in the Go Home Bay region of the 
Georgian Bay (1913, Can. Ent. XLV, 246-262), Mr. G. 5S. Walley spent the 
months of June and July, 1932, in this same locality, collecting and breeding 
nymphal material. In the group in question he was most successful in securing 
both nymphs and bred adults of all the species listed by Clemens; the present 
article, therefore, is presented with a view not only of rendering definitely recogniz- 
able certain of Clemens’ species in which the original diagnoses were rather brief 
and incomplete, but also of correcting some specific misidentifications occurring in 
Clemens’ paper. 

It might be well to note that most of Clemens’ material, including all his 
types, is now contained in our Canadian National Collection; this material is 
unfortunately in many instances in very poor condition, due to long immersion in 
alcohol or the evaporation of the alcohol in the vials, but has nevertheless been 
of immense use to us in definitely tying down the identifications of Mr. Walley’s 
collections. | must again in this connection reiterate what | have already stated 
on several occasions, viz. that | do not regard alcohol as an ideal medium for the 
preservation of adult Mphemerid material, although more satisfactory for nymphs. 
In a comparatively short period of time the alcohol dissolves nearly all the original 
pigmentation of the adults, notably the reds and oranges, and makes it almost 


impossible to distinguish between closely allied Ecdyonurus species, especially 


females. In groups such as the present one where structural characters are all 
so similar and where we are forced to rely on color and pattern to a very large 
degree to separate adults of the various species the impracticability of the alcohol 
method is obvious. Dried material of mature adults, pinned after a very short 
sojourn in the poison-bottle, retains, to my mind, the original coloration much 
nore satisfactorily, and while there are certain drawbacks in handling such 
material, due to the fragility of the insects and a certain amount of shrivelling, 
there is no doubt that a much more accurate description of the insect may be 
obtained. The redescriptions given in the following pages are based on such 
material. 
Ecdyonurus rubromaculatus Clem. 


Heptagenia rubromaculata Clemens, 1913, Can. Ent. XLV, 256, Pl. V, fig. 6; id., 1915, Cont. 
Can. Biol. 138, Pi. XVI, fig. 2. 


Ecdyonurus rubromaculatus McDunnough, 1930, Can. Ent. LXII, 61: Ide. 1930, Can. Ent. 
LXII, 230. 


Mhe original description was based on material collected in ‘The Narrows, 
Go Home River, on June 15 and bred June 22, and 25; in the rapids of the Mus- 
quash (Muskosh) river, June 30 and bred July 3-5; and at the Chutes of the 


Go Home River, July 20 and 22 and bred July 24-29. No definite type was 
mentioned. 





*Contribution from the Division of Systematic Entomology, Entomological Branch, Dept. of 
Agric., Ottawa, 
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When depositing his material in the Canadian National Collection, Clemens 
designated a male (No. 67), bred on July 27 from a nymph from The Chutes 
as his Holotype, and two females (Nos. 29 and 30), bred on June 22 and 25 from 
The Narrows as Allotype and Paratype respectively. From a study of Clemens’ 
notes it is evident that the above male was the only one of this sex secured and 
that the only material from The Narrows consisted of the above two females. 
The male is in alcohol and in very poor condition, parts of the wings and most 
cf the legs being missing and the whole head and thorax so bleached and dis- 
colored as to render an accurate description impossible; a slide has been made of 
the genitalia. The two females were pinned when received but give evidence of 
having been originally in alcohol and have suffered somewhat from their immer- 
sion and subsequent drying. Besides the above there are before me female adults 
and subimagos in alcohol from the Musquash river material and the nymphal 
skins of nearly all of the bred material, these latter in rather fragmentary condition. 


Mr. Walley first found undoubted nymphs of this species at the rapids at 
the mouth of the Musquash river, which is really only the southern branch 
of the Go Home river, on June 9; most of these were quite immature at the 
time and attempts at breeding were unsuccessful although one or two which 
died in the cages on June 15 were almost mature. No nymphs were seen in The 
Narrows but at Flat Rock Falls on the Go Home River, a couple of miles above 
The Chutes, a few nymphs were secured on June 17 and July 6 and from these 
three males, one female and one subimago were bred on July 4, 10 and 12. On 
July 9 a second visit to Musquash rapids was made and fairly mature nymphs 
found in numbers but owing to difficulties of transportation no adults could be 
bred. . 

Based on the male holotype, Clemens’ material from The Chutes, Go Home 
River, and Musquash River and Walley’s material from the latter locality and 
Flat Rock Falls, Go Home River, it seems evident that in the Georgian Bay region 
at least rubromaculatus occurs as a nymph in very swift water and reaches adult 
stage in the main during the month of July. Before proceeding to a discussion 


of the distribution and variability of the species I append a detailed description 
of both sexes of the adult, drawn up from the above-mentioned material from 
Mat Rock Falls; in male genital characters this material matches well with the 
tvpe genitalic slide and from the dates of capture and Clemens’ brief description, 
I believe I am justified in presupposing that the holotype, when fresh, corre- 
sponded in coloration with these specimens. 


Male. Eyes (living) pale pearly gray. Face and median carina whitish 
with faint oblique brownish streak on each side of carina and a minute brown 
cot near base of same; bases of antennae and a lateral streak next eye on antennal 
level, rusty or tawny brown; antennae whitish. Vertex of head pale creamy tinged 
with yellowish around lateral ocelli, with a light rusty or tawny brown patch 
behind median ocellus and two oblique tawny-brown streaks (at times slightly 
smoky-tinged as in female) extending backward from median line to eyes; caudad 
of these streaks the posterior portion of head is hyaline. Faint yellow-brown 
shades between lateral ocelli and eyes. Prothorax whitish with slight median 
smoky shade; mesonotum light olive gray or pale clay, bordered in latero-anterior 
portion with alabaster white and with the entire scutellum white, the lateral ele- 
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vations and the hollow behind the scutellum being tinged with pale sepia brown. 
Pleura and sterna whitish with the area cephalad to base of mid legs tinged with 
brownish; a black dot on the pleura caudad of the mid-coxa and a slight brownish 
shade dorsad of same. Metasternum with anterior portion, including median 
projection, alabaster-white, posterior portion pale sepia brown. Abdominal seg- 
ments 1-7 pale hyaline, with very narrow transverse dark lines across posterior 
margin dorsally and fine dark stigmatal dots on segments 2-7. Segments 8-10 
opaque alabaster white, shaded dorsally with pinkish brown, which is reduced 
to a narrow median streak on 8 and is lacking on posterior portion of 10. Forceps 
dull whitish ; setae whitish, finely ringed intersegmentally with black-brown. Fore- 
leg with the coxa tinged with ruddy brown laterally and with a fine black oblique 
streak extending upwards from this coxal streak towards prothorax; femur and 
tibia subequal, very faintly amber-colored, the former shaded with smoky and with 
a median purple-red transverse band and a fainter apical one; apex of tibia shaded 
with black, extending on to base of first tarsal joint; tarsi pale with intersections 
and claw segment smoky; first segment slightly less than half the length of 
second; ratio of segments approximately as follows: GS eee Sek Ss ee 
Mid and hind legs with coxae and trochanters alabaster white, with slight brown 
apical shade; bases of coxae shaded with tawny brown, faintly so on hind 
legs. Femora and tibiae very pale amber with faint median and apical purplish 
bands; femur slightly longer than tibia; tarsi pale whitish with smoky claw-seg- 
ment and faint dark intersegmental shading. 


ce 
se 


Wings hyaline with the whole pterostigmatic area amber-tinted and with 
a distinct purple-red shade in same area between subcosta and radius. Longi- 
tudinal veins deep smoky amber; crossveins, especially in costal and subcostal 
areas darker, more black-brown; basal costal cross-vein heavily blackish: costal 
crossveins before bulla moderately fine and rather widely spaced (3-5); in bullar 
1eigon between costa and first branch of radial sector there are 5-7 cross-veins, 
normally arranged as 2, 2, 3; in pterostigmatic area the costal crossveins number 
11-13; towards anal section of forewing the crossveins become very fine; hind- 
wings hyaline with only the veins in costal area darker in color. 

The genitalia are of the tripunctatus type, the penes being very sharply 
L-shaped with the apical edges in an almost straight transverse line and forming 
practically a right angle with the vertical portion, laterally and dorsally each 
penis curves inward to a fine hook-like point. There is a minute dorsal spine 
in the inner apical area of each penis and the whole apical section is very minutely 
and sparsely setose. The two median stimuli are well-developed. 

Female. Maculation of head very similar to that of male, but more distinct 
on account of smaller size of eye; brown markings on carina, bases of antennae 
and margins of eyes as in male; next inner anterior corner of eye is a black dot 
(probably present in male but hidden by eye when dried); the oblique rusty 
brown streaks on vertex are very distinct and are often slightly suffused with 
smoky. The prothorax shows a distinct triangular smoky median patch. Other 
maculation as in male except that first seven abdominal segments are yellowish due 
to the included eggmasses and that the posterior segments dorsally show scarcely 
a trace of ruddy brown shading; the stigmatal dots are better defined than in 
male (probably a variable feature). The subanal plate is whitish and broadly 


rounded apically. The ruddy pterostigmatic shading of forewing is less evident 
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than in male and the crossveins are slightly thicker. The three joints of the 
foreleg are subequal and the first tarsal segment is about two-thirds the length 
cf the second and slightly shorter than the third. 


To summarize, typical rubromaculatus may be recognized in the male by 
the dull clay-colored thorax with white scutellum, the black lateral abdominal 
cots and fine postero-dorsal lines, the reduction of the ruddy dorsal shading on the 
eighth abdominal segment to a narrow median band and (to a greater or less ex- 
tent) by the ruddy pterostigmatic shade and the scattered crossveins in the bullar 
region of the forewing. In the female the rusty-brown lateral shading of the fore 
coxae seems an important feature. 

Series are before me, agreeing with the above characterization, from Spar- 
row Lake, Ont., June 16-22 (taken emerging as subimagos from a small fall in 
the Koshee river a short distance from its mouth); Burks Falls, Ont., (1@), 
July 9; Mid Yamaska river, at Foster and Fulford, Que., July 6-Aug. 6, (includes 
1 number of bred specimens) ; Laniel, Que., Aug. 17, (12, bred); Trinity Bay, 
Cue., Aug. 20, (12); Fredericton, N. B., June 29-July 17; Annapolis Royal, 
N. S., July 21-24; Charles River, Mass., (1 ¢ ); and an odd specimen or so from 
Oakwood, IIll., concerning which I am rather doubtful. 

In these above mentioned specimens the range of variation is not very great 
and is limited to the greater or less suffusion of the rusty-brown shades on head 
and the distinctness of the abdominal spots and cross-lines. There is, however, 
another form which deserves mention and which, as far as present knowledge goes, 
seems to be a seasonal one. It occurs in spring and early summer and while the 
females and nymphs remain practically similar to those of typical rubromaculatus, 
except as a rule for their somewhat larger size, the males are characterized by 
the darkening of the thoracic and abdominal shades. On the vertex of the head 
the rusty-brown shading is generally deeper and more extended; the mesonotum 
is suffused with deep smoky brown with the exception of the scutellum and the 
lateral sections anterior to same; the smoky shading of the pleura is extended 
and the mesosternum is generally decidedly brownish; there are ruddy streaks 
anterior to the wing-bases and heavier dark shading at the bases of the legs; 
the metanotum is almost entirely dark. The abdomen shows a decided pale smoky 
tynge on the hyaline segments with generally a slight broadening of the dark pos- 
terior banding and an increase in size of the stigmatal dots; the rusty-brown shades 
of the posterior segments are obscured by smoky shading. The crossveining 
of the wings is somewhat heavier and the ruddy pterostigmatic shade is not so 
evident. Owing to the fact that the females and nymphs exhibit no definite dif- 
ferences from the typical form and that the male structural characters in both 
forms appear similar, a specific separation of these two forms seems scarcely 
warranted at the present time, especially when we take into consideration the 
fact that the same two color-forms are found to occur in the closely allied 
tripunctatus Banks, without apparently any seasonal significance. Series of this 
darker form are before me from Miner’s Bay, Ont., May 28-29 (includes bred 
specimens, the nymphs being plentiful in a small creek connecting Clear Lake 
with Gull Lake) ; Kearney, Ont., June 23; Kazubazua, Que., June 7-10; Gauv- 
reau Lake and La Peche river, Wakefield, Que., May 31-June 13; Knowlton, 
Que., June 14-27 (including female bred June 7, 1930). 
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The nymph is fairly adequately described and figured by Clemens. It is 
characterized by the coffee-brown color of the abdomen dorsally, without definite 
color pattern but with a fairly heavy sprinkling of minute pale dots which give 
‘t (as noted by Clemens) a granular appearance. It might be noted that the dark 
inedian dots and lateral black dots, representing the stigmatal dots of the adult, 
are frequently relieved by pale shading, especially in the males and on the 
anterior abdominal segments which later are largely covered by the wing-pads. 
As a result of this there may at times be a more or less evident series of six 
short pale dashes along the anterior margin of segments 8 and g. The lateral 
margin of the head is broadly pale in its posterior half, this pale area generally 
being cut in half by a transverse dark band; there are also three pale spots in 
the interocular area, representing the ocelli of the adult. 

As regards the ventral abdominal maculation this is, as stated by Clemens, 
Guite variable; in its simplest form it consists of two pairs of median dots, one 
pair on the anterior portion and the other on central portion of each segment; 
laterad and caudad to the first pair is another pair of subventral dots; each of 
these dots is most frequently joined to the antero-median dot by an oblique dark 
line. ‘There is a faint lateral row of dark longitudinal streaks on each side (much 
less evident than in tripunctatus) which on segment 9 is generally replaced by a 
broader dark lateral border-stripe. In better marked specimens (notably those 
of the typical midsummer form) slightly curved dark bands extend on each side 
between the anterior and posterior median dots and when the intervening space 
between these two bands fills up partially with dark suffusion, we have the 
typical mushroom-like marks mentioned by Clemens. In such cases the lateral 
rows of brown dashes are more prominent and there is frequently a partial second 
row just interior to this, consisting of small patches on the posterior margin of 
each segment. On the rear segments the mushroom markings are generally 
reduced to anterior blotches or streaks which on segment 9 almost or quite touch 
the dark lateral border, forming the 3-sided square of Clemens’ description, whilst 
anteriorly the dark shadings are found on the thoracic segments in the median 
area. The lateral spine of the ninth segment is quite short. Full grown nymphs 
of early spring, which emerge into the darker color-form, show a decided tendency 
to uniform brown dorsal abdominal coloration’ and a reduction of the mush- 
room ventral marks to almost complete extinction; in many of them the banding 
on the femora is fainter than in midsummer’s brood but none of these points 
appears constant. 

In the Ottawa and St. Lawrence valleys rubromaculatus seems to be 
enitirely replaced by a very similar species, scarcely separable except on color char- 
acters in the adults, but offering in the nymph some good distinguishing features. 


in the Gatineau and Knowlton regions both species occur and it was in this latter re- 


gion that we first succeeded in establishing by breeding the correct association be- 
tween nymph and adult. As no name appears to be available it is described as 
follows: 

Ecdyonurus nepotellus n. sp. 

Very close to rubromaculatus; distinguished in the males by the rather 
bright ocher-brown color of the thorax and the broader extent of the ruddy dorsal 
suffusion on the eighth abdominal segment ; in the female the ruddy lateral shading 
on fore coxae is absent. The nymph is at once distinguished by the ventral 
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abdominal maculation, which consists of transverse curved brown bars, much as 
in ithaca Clem. & Leon. which it greatly resembles. 

Nymph. Head brown, sprinkled with fine pale dots; the posterior half 
of the lateral margin pale yellowish cut at times by a transverse brown band; 
three small pale spots in the positions of the adult ocelli and a faint pale median 
triangle on posterior margin; eyes posteriorly slightly bordered with yellowish. 
Pronotum brown with pale speckles; entire lateral edge broadly pale with faint 
smoky tinge at anterior angle, a large pale median spot separated from the pale 
edge by an oblique dark bar and containing a slight dark streak; on each side 
of the median line is a much smaller and fainter pale patch with similar dark 
streak; mesonotum brown, with no decided maculation. Abdomen dorsally pale 
yellowish, maculate with brown, segments 6 and 10 being almost entirely brown, 
the brown areas finely speckled with pale dots. There is a broken brown median 
band, reduced on the pale segments to triangular marks based on anterior portion 
of each segment, and lengthened considerably on segments 7-9; a pair of dark 
submedian dots situated laterad of the apex of the dark triangle. Segments I and 
2 almost entirely pale, segments 3-5 crossed by rather faint longitudinal dark 


bands laterad of the submedian dots and with further faint dark shades in the 
extreme lateral area, the dark stigmatal dots of the adult appearing subcutaneously 
in mature specimens; segment 6 largely brown, anterior margin very narrowly 


pale, sending at times short submedian and lateral projections into the dark area; 
segment 7 with the whole central area around the submedian dots pale, a couple 
of dark triangular patches flanking the median triangle and a lateral dark band 
from which a narrow band projects L-shaped inward along the posterior margin 
to a point on a line with the submedian dots; segment 8 similar to 7 but with the 
brown markings more extended, the yellow area in consequence reduced and the 
two posterior dark bands almost meeting in the median line; at times 8 is almost 
as suffused with brown as 6; in segment 9 the posterior marginal band is now 
complete but the anterior brown submedian markings are reduced; segment 10 
is largely brown with faint pale shading on each side of the median band. The 
lateral spine of segment 9 is long and equals or exceeds half the length of the 
lateral margin of 10. Setae rather pale greenish yellow in basal half ; banded alter- 
ately with brown and pale apically. Ventrally pale, each abdominal segment 
crossed by a curved brown bar, the bars becoming wider and longer on the posterior 
segments and on g forming a large inverted U-shaped mark (at times the apical 
cross-section is lacking). Femora spiculate and hairy, pale, with broad, but not 
very distinct, brown median and subapical bands and traces of dark shades basally 
and apically ; tibiae strongly hairy along outer edge, pale yellowish with only faint 
traces of dark banding on fore tibiae beyond the middle; tarsi with broad brown 
band in basal half. Length (exclusive of setae) ¢, 8 mm., 2, 10 mm. 

Male, Head much as in rubromaculatus. Mesonotum ocher-brown with 
the anterior lateral edges narrowly whitish; the scutellum and the lateral edges 
extending backward to base of forewing are also white. Pleura yellowish-white, 
tinged with brown as in rubromaculatus and with light ruddy suffusion anterior to 
bases of forewings. Metanatum largely ocher-brown, except the median elevation 
which is whitish, Abdomen with first seven segments pale yellowish-white, 
hyaline, with narrow black dorsal posterior borders, slightly more pronounced 
than in rubromaculatus, and well-defined black stigmatal dots; segments 8-10 
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opaque white, with most of the tergites suffused with pinkish brown, leaving 
slight wedge-shaped submedian pale marks on anterior margin of 8, the posterior 
margin of 10 being also white. Setae pale, narrowly banded with brown inter- 
segmentally. Legs much as in rubromaculatus ; forecoxa with the posterior margin 
narrowly black but with less ruddy suffusion laterally than in rubromaculatus ; 
purplish banding on femora rather faint (at times wanting on hind femora). 
Wings much as in rubromaculatus. The genitalia are also extremely close to 


those of rubromaculatus, the penes being sharply L-shaped apically; apart from 


the fact that in the present species they appear to be rather chunkier, no distinctive 
character could be noted. Size as in rubromaculatus. 

Female. Very similar to same sex of rubromaculatus ; vertex of head pos- 
sibly slightly more yellowish, but ruddy maculation similar. Mesonotum whitish 
with slight pale brown shading centrally. Black posterior bands of abdomen 
well-defined. Coxa and trochanter of foreleg with fine apical ruddy dots, but 
xo ruddy shading laterally on coxa; fine black streak or shading behind coxal 
base. 

Holotype— @ , Fulford, (Knowlton region), Que., July 15, (L. J. Milne). 
Bred from nymph (No. 264) taken in Mid-Yamaska river. No. 3475 in the 
Canadian National Collection. 

Allotype—@, same data, July 13, breeding No. 

Paratypes—5 2, 32, all bred from same locality, | 











Last six abdominal segments of mature nymph (dorsal view) of 1. Ecdyonurus pulchellus 
Walsh (Go Home River, Ont.) ; 2, E. nepotellus n. sp. (Fulford, Que.) 


I have restricted my type series to the above bred specimens; there are, 
however, before me long series of both adults and nymphs from the Ottawa 
region (Rideau river, June; Ottawa river, July-August) ; Vaudreuil, Que., July 
3-5; Cascades Pt., Que., Aug. 27-30; Wakefield, Que. region, June (including a 
Dred 9, June 24); Orillia, Ont., June 13-17; single males from Tillsonburg and 
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Cayuga, Ont., June. A small series from Oakwood, IIl., June 6, also appears to 
belong here, but without a knowledge of the nymphs the association is somewhat 
doubtful. 

In this species there does not seem to be the marked darkening of coloration 
in the spring male specimens which was noted in rubromaculatus; some of my 
Wakefield specimens, however, show a certain amount of this darkening. In 
the holotype male the relation of the tarsal joints of the forelegs is about as 
2.5 :4:4.5 :3:1.5, but this is a rather abnormal condition, due to a shortening of the 
second and third joints; normally joint 1 appears to be more than one-third and 
less than one-half the length of 2. 

The nymph is disconcertingly close in maculation to that of ithaca, al- 
though the adults may easily be separated. Our only Canadian records for 
ithaca are Covey Hill, Que., and the Knowlton region south of Brome Lake, 
including one bred male from Knowlton Creek. Roughly speaking the dorsal 
abdominal region appears more suffused with brown in ithaca, especially on the 
anterior segments and the pattern on the paler segments is slightly different, 
but further study will be necessary to determine the essential points of distinction. 

Ecdyonurus pulchellus Walsh 
Palingenia pulchella Walsh, 1862, Proc. Acad. Nat. Sci. Pihil., 375; id., Proc. Ent. Soc. 
Phil. II, 203. 
Ecdyonurus pulchellus McDunnough, 1926, Can. Ent. LVIII, 193. 
Heptagenia luridipennis Clemens (nec Burmeister) 1913, Can. Ent., XLV, 258, Pl. VI, fig. 2; 
id., 1915, Contr. Can. Biol. 139, Pl. XV, fig. 3. 

Breeding of a good series by Mr. Walley has satisfactorily proved the 
identity of Clemens’ Juridipennis with pulchellus Walsh. Clemens’ nymphal de- 
scription is distinctly good but his figure is not so satisfactory and does not bear 
out very well the features mentioned in the description; his specimens were se- 
cured at Sandy Gray Falls on the Go Home River on Aug. 23. Mr. Walley found 
the nymphs abundant at Flat Rock Falls, about a mile lower down the same river, 
on June 17 and July 6, and from these a series of eight males and five females 
was bred (June 30, July 4, 8, 11, 12); these nymphs agree in general pattern 
with a few nymphs from Tillsonburg, Ont., a locality from which we have 
adults of pulchellus. It might be noted that there is a distinct tendency in these 
southern Ontario nymphs to a reduction of the dark dorsal maculation, especially 
on the anterior segments; the sixth, eighth and tenth segments, however, remain 
more or less completely dark. The ventral pattern, besides the lateral dark stripes 
and median spot of segment 9 (most prominent in males) usually shows small 
dark spots in the posterior corners of segment 8 and sometimes of 7. 

The adults are somewhat paler than those of our long series of pulchellus 
from Pleasant Valley, Ia., which are practically topotypical, having been taken 
immediately across the river from Rock Island, Ill.; they agree, however, in all 
essential features, including male genitalia (see figure of an Iowa specimen). 


the species is superficially quite like rubromaculatus but is smaller and lacks the 


prominent ruddy pterostigmatal shade on forewing; the male has a smaller eye; 
a darker thorax than the typical rubromaculatus, with a slight ruddy shade an- 
terior to the wing-base; the first joint of the foretarsus is distinctly longer; the 
genitalia are smaller, the penes decidedly less sharply L-shaped (quite evident 
in dried specimens) and with the lateral hook reduced. The female has no dark 
or ruddy shading either on or behind the forecoxa; on the head the carina shows 
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# smoky streak rather than a ruddy one and the ruddy shading of the vertex 
does not extend along the eyes further than a point opposite the lateral ocelli. 


This record extends the range of pulchellus in Canada considerably further 
Lorthward ; heretofore it has only been taken in the Lake Erie region of Ontario 
(Pelee Island, Bothwell, Cayuga, Tillsonburg, Niagara Falls). It also gives us 
a definite nymphal association which, | believe, when checked with Illinois speci- 
mens, will be found to be correct. 


(To be Continued.) 





AQUATIC ICHNEUMON-FLIES 
BY R. A. CUSHMAN 
Bureau of Entomology, U. S. Department of Agriculture. 
In the May, 1932, number of the Canadian Entomologist, G. Chagnon 


records observing an insect resembling an ichneumonid walking down the stem 
of an aquatic plant into the water. 

This habit in the genus Agriotypus has been known for many years. These 
insects are parasitic in the cases of caddis flies, entering the water by walking 
down the surfaces of stones or plants to parasitize their hosts. 

Less well known is the fact that the ichneumonids of the genus Tricho- 
cryptus also enter the water in the same manner in order to attack their favored 
hosts, the aquatic larvae of the lepidopterous genus Hydrocampa. ‘The associa- 
tion of Trichocryptus with water has been known from as long ago as 1785, 
when Fourcroy (Entomologia Parisiensis, pt. 1, p. 413) recorded his Jchneumon 
scirpi (=Trichocryptus cinctorius Fab.) as living as a larva in Scirpus; but 
apparently the late C. A. Hart was the first actually to observe the adult insects 
crawling under water. His observations are recorded in Bull. Illinois State Lab. 
Nat. Hist., vol. 4, 1895, pp. 178 and 270. The species he observed was Cryptus 
cyaneiventris Riley MS (=Trichocryptus hirtifrons (Ashmead)). Mr. Chagnon’s 
insect may very well have been this species or, perhaps more likely, a species of 
Neostricklandia, which would confirm more closely in size to the specimen ob- 
served. No biological observations on the members of the last-named genus have 
been made, but undoubtedly it is parasitic on aquatic insects. Also, its structure 
would indicate that it is probably parasitic on an insect living in a stalk rather 
than on a leaf-feeder. 

Both Trichocryptus and Neostricklandia are characterized by having the 
body covered by a very fine, short, dense pile, evidently an adaptation for asso- 
ciation with water. The possession of such vestiture by other ichneumonids, such 
as Amauromorpha metathoracica Ashmead (a parasite of borers in rice) and 
the members of the genus Pseuderipternus Viereck, suggests the possibility that 
they too may be able to enter water in search of their prey. 


DATE OF MAILING, FEBRUARY 11. 











